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CKBAXWH 

(57) H3o6peTeHM8 othocmtch k ropxoA npoM- 
tm m crpowTenbCTay m m.6. Hcn0Ab30BaK0 A«» 
coopyxeHM» oteaxuH noA npeiWTCTBM»MM 
Kaic c oAHOBpcMeHHoft npowiaAKOft xoxyxa 
mum Tpy6onpoaoAa, tbk m 6e3 npowiaAKM. 



Ue/ib - noauui6HM6 HdAexcHocnt pa60TM. Yct- 
PoActbo coAepxcifT Tpy6y*/iHAep (T/l) 1, icoxcyx 
(K) 9. npneoAHoft san 2 m pa6o«<Mft opraH (PO). 

nOOIOAHMA BbinO/IHOH B BMA6 KOHMHGCKOrO 

pacKBTUBdiotuero M6xdHM3Md, hb tueflicax skc- 
ueHTpMxosoro Bdiia 3 xoroporo pacnonoxeHbi 

KOHMH6CKMG KBTKM 5. FlpOAO/lbHUe OCM KBTKOB 

5 pacnojioxeNfai noA yriioM k ocm PO. Ban 2 
cicpeniieH c PO m paaMemeH c 803Mo*HOcn>*io 
BpatqeHHsi b Til 1 mam b K9. Oamh kohbu PO 

COeAMKBH C B03MO*HOCTblO BpatU6HMH T/l 1 M 

ApyroA - c K 9. Pe6pa 10 pacno/iomeHw cmm- 

MBTpMHHO OTMOCMT6/1 bHO OCM PO. M MX KOHIJU 

saicpeniieHU tta HapyxcHux noBepxHocrax T/l 
1 m K9. npM BpatueHMM aa/ia 3 Bpamaerc* h PO. 
a aro kbtkm 5 oSxaraBaiotCfi no aaSoto pbcujm- 

pftBMOfl CKBaXMHU, npOM3BOA* yfWtOTHBHMB 

rpyHTa b paAHdAbHOM HanpasjieHMM. llpM 
Bcrpew c Ba/iyHOM pe6pa 10 babb/imbbiot ero 
b rpytrr MiiM pa3pyuiaipT. 3 m/i. . 
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H3o6p6TeHM6 othocmfcm * ropHoA npo- 

MWUJ/ieHHOCTM M CTpO WT6/I bCTBy H M0X6T 6«Tb 

MCnonb309dKO A"» coopyacemin ckbbjcmh noA 
npenwTCTBUBMM, xax c oAHOBpeMeHHoA npo- 
kabaxoA xo*yxa mam Tpy6onpoaoAa, Tax m 6ea 
npouiaAM. 

Uenb H3o6peT6Hm - noewtueHwe HdAe*- 
hoctm paSoTW. 

Ha 4>nr.1 noica3aHa cxeMa cTpowtciibCTBa 

KpMBOAMHeAHOfl CXBa*MHU C OAHOBpeMBHHOA 

npoxAaAxoA Tpy6onpOBOAa; Ma <J>w\2 - ycT- 
poAcrao, npOAOnbHUA paapea: Ha $Hr.3 - pas- 
p«3 A-A Ha <t>nr.2. - 



Ycrpo^TBO Ann pacujnpeHH» ckb3xcmh 
pa6oTaeT cneAywuuiM o6pa30M. 

M3 pa6osero xoTAOMHa 13 c noMombio 6y- 
poaoro CT3HK8 1 1 npo6ypMBaeTC» nMOHepna* 
5 CKBd)KMHa ao BbixoAa TpyOu-nHAepa 1 Ha no- 
sepxHOCTb b npMCMHOM icoTjioeaHe (ho noxa- 
aan). KxoHuyTpy6u-AMAepa 1 BMecToSypoeoA. 

rOAOBKM npMC08AHH»K)T MHBBHTapHytO C6X- 
UMH) 14. K KOHUy C6KUHH 15 .flpMCOBAMMRlOT 

10 xoacyx : 9, noAAepacMBaeMuA Tpy6oyx/iaAMHxa- 
mm. 3aTCM BXAKwaxrr npMBOA BpameHM* 6ypo- 

BOrO CTdHKB* 11, KOTOpuA npMBOAMT BO 

spaiueHMe npMBOAHOA aan 2 m kmhombthmbckm 



_ r _ coeAHHBHHuA c HUM sail 3 pa6oMero opraHd 

YcTpoftCTBO Afl« pacujMpeHwsi cxbb*mh 15 npw.BpameHMHBana3xaTKM 5o0itoTWBaiOTC5i 

coAepxHT TpyGy-nMAep 1 . b kotopoA ycranoB- no aa6oio pacusMpaeMoA cxbbkmhu, npoM3BO- 

ncH na npoMexynwHUX onopax (He noxa33Hu) a» ynnoTHeHMe rpyirra b paAHa/ibHOM Hanpaa- 

c B03Mo*HocTbio BpameHM* npMBOAHoA Ban 2. achmm. ocymecrBAfl* npoTacxMBBHMe 3a C060A 

Pa6oMwA opraH BunonHcn b ew^e pacxaTUBa- 20 xo)xyxa 9. B otysae hco6xoammoctm AonoAHM- 



lomero MeX3HH3Ma C SXCUeHTpMXOBMM B3AOM 

3, na tueAxax 4 xoToporo pacnono:xeMbi xohm- 

MeCKMe K8TKM 5. nOOAO/lbKWe OCM CMMMBTpMM 

pacnoAO*eMU noAyriOM 1-6 x npOAOAbHoA 
ocm pa6osero oprana tskmm o6paaoM, mto npw 
BpaiueHMM saiia 3 xbtxm 5 xaTSTca b 3a6oe 
cxaaxcMHu no cnMpanM soxpyr npOAOAbHoA 
ocm. YxaaaNHuA yron onpeAeAJieT tuar xanca 5 
. - nonasy ero 3a oahh o6opoT Boxpyr npoAOAb- 
hoA ocm pa6oMero oprana. Oamh xoneu sana 3 

XHHCMaTMMCCXM CBH3BH C HpMBOAHWM B8A0M 

2, HanpMMcp. nocpeACTBOM My<J>Tu 6 m ycra- 

HOBMH C BO3M0KH0CTbt0 BpaUjeHMtl Hd nOA* 
UJ MnHMXOBOA Onope 7 OTHOCMTOAbHO 



TenbHoe ycw/me aa* npoTacxMaaHMB xoacyxa 9 , 
moxho C03AaaaTb noAdTMMKOM OypoBoro 
craHxa 11. xoropuA nepeAaet ycwiwe Mepe3 
TpyGy-nMAep 1 m pe6pa 10 xoycyxy 9. npn stom 
25 pa6oMMA opraH pasrpyxeH or oceBbix ycMiiMA 
noAaTMMxa 6ypoaoro CTanxa 11. npM Bcrpene 
pa6onero oprana. HanpMMep. c BanyHOM kbtkm 
5 BAaanMBaiOT ero b rpynr, ecnM ho3Bon5iioT 
pa3Mepu eaityHa. Eoim paaMepu sanyHa ne 

30 n0380i1BK>T K3TKBM 5 BABBWTb erO B rpyHT, TO 

bo B3dMHOAeACTBMe BcrynaiOT pe6pa 10. koto- 
pue npeAoxpaHstxrr kbtkm 5 m Becb pa6o*mA 
opraH or no/iOMox. FlpM stom pbcctouhmb 
MoxAy coceAHMMM pe6paMM 10 no nepMMerpy 



Tpy6u-HMAepa 1. ApyroA xoHeu eana 3 ycTa- 35 p46oiero oprana onpeAensieTCsi pacsernuM 

HOD/1CH C B03MOMCHOCTbK> BpdtUBHMa B OnOpO 

8 aha paSosero oprana, xoTopan pacnonoxe- 
kb BHyTpM npoxnaAwaaeMoro xoxyxa 9. Tpy 
6a-AMAep 1 m Koxyx 9 coeAMHOHU mbxay 
coOoA peSpaMM 10. xoTopue pacncwiomeH« 40 

CMMMBTpMHHO OTHOCMTB/I bHO npOAO/lbHOA OCM 

paSoMero opraHa m oxaaTUBax>T pa6owA op- 
raH. KaxAoe pe6po 10 oahmm kohuom 3axpen- 
neno. HanpMMep. c noMombK) csapxM Ha 



nyreM c yveTOM xapaxTepMCTMKM rpynra, AM8- 
MeTpa pacumpneMoA cxsaxMHU. yrna xonyc- 
hoctm kbtxob 5 m mx xo/iwecTBa. Pe6pa 10 
aocnpMHMMaiOT Ha ce6a M3rM6atouiMA mo- 

MeHT. B03HMKaK)IUMA npM BnMCUBBHMM CMCT6- 

mu Tpy6a-iiMAep 1-xoxyx 9 b aaAannyio 
xpMBOiiMHeAnyio TpaexropMio, npeAOxpaHM 
ot yxaaaHHbix narpy30K pa6owA opraH, hto 
AonoiiHMTenbHO nofluiuaer HaAexHocrb ero 



■ BHeuiHeA 6okoboA noaepxHOCTM Tpy6u-JWAe- 45 pa6oTw. 



pa 1 . a ApyntM kohuom - na BHeuiHeA 6okoboA 
noBepxHOCTM xoxyxa 9. AnaMeTp xoh wMecxMx 
xaTKOB 5 piacKBTUBanmero MexaHM3Ma yaenn- 
MMB86TC* or TpyfiM-AMAepa x icoxcyxy 9. flpM* 

BOAHOA BBA 2 npMBOAMTCA BO BpaUVBHMd OT 

SypOBoro CTanxa 11. KoropuA ycTanoBneH c 
bo3m6khoctik> nepeMeiueHMB no paMa 12. yc- 
TBHoaneHHOM b pa6oH6M xomoaaHe 13.Koxyx 
9 moxcbt noAAepxMsaTbCfl na secy c no- 



npM paCUIMpBHMM CKBBXMHU 603 npo- 

KitaAKM xosxyxa 9 ycrpoAcrBO pa6oTaer aHano- 
tmmho. B 3tom CAysao xoxyx 9 ho 
npMCoeAMHnxrr k mm bs mtbp mo A cbkumm 15 m 
50 nocAeAHiifl npM nepeMetueHMM ycTpoAcraa b 
rpyHTe BunoAHsier poAb cra6MAM3aTopa na- 
npaBAeHMA pactUMpeHMsi. Cra&MAM3auMM mb- 
npdBAeHMn pacuiMpneMoA ckd8)kmhu 
cnocoScTByeT Taioxe m hbammmo pe6ep 10. B 



p«ou4bfo. HanpMMep. TpySoyxABAMMKOB (hb no- 55 a3hhom oiysae BXAXweHwe npMBOAa noAaTMM- 



KaaaHuX 

YCTpOACTBO AAA paCtUMpOHHA CKBBJKMH 
M0X8T MMOTfc NHBOHTapHUe CBKUMM 14 M 15, 
COeAMHOHHMB COOTBBTCTBBMMO C Tpy(k)A-AM- 

AepoM 1 m c icoxyxoM 9. HanpMMep. c no- 
MOutbK> caapxM. 



xa GypoBoro craHxa 11 moxho ho npOM3BO; 

AHTb. 

<DopMy/ia M3o6peTeHMa 

YCTPOACTBO AHA paCUIMpOHMfl CKBBJKMH, 

8KAiOHax)iuee TpyGy-AMAep, xoxyx, pb6onmA 
opraH. oamh xoHeu xoToporo coeAMHOH c Tpy- 
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Cott-AMAepOM. a APV">« ~ * KOJKyXOM C B03- 
MOXHOCTbK) BpatUeHMII. M npMBOAMOR B«fl, 

CKpen/ieHHuA c pa6owM oprsHOM. oi/imh8- 
to m • e c a TeM. hto, c nftnwo howuisMMn 
naAexcHOCTM b pa6oTe. pa6oMM« opraM Bunon- 
weH e BMAe KOMMMOCKoro pacicamBaiomero 

M6XaHM3M8 C 3KCU8HTPMIC0BUM BMOM M C KO- 
HtneCKMMH KaTKBMM. yCTaHOBflBHMUMM Ha 

P. 
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9KC«eHTpMltOBOM Miff,. M npOAOflWHMB OCH KO- 

TOpux pacnoflWtceMM noAywoM r npononfcHOfl 
ocm paoosero opraHa. npn stom ycrpoACTSO 
cHa6*eM0 pe6paMM, cmmmbtphmho pacnoaor 

JtceMMWMM OTMOCWTOllfcHO npOAOAbHOA OCH OB* 

Sosero opraHa. kohuu kotopux aaitpenneHU 
Ha Hapy»Mux noBepxMOCWW TpyCu-flMAepa M 
icoxyxa. 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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